The degradation and biocompatibility of pH-sensitive biodegradable polyurethanes for intracellular multifunctional antitumor drug delivery.
To obtain controllable stepwise biodegradable polymer for multifunctional antitumor drug carriers, pH-sensitive biodegradable polyurethanes were firstly synthesized using poly(ε-caprolactone) (PCL) and pH-sensitive poly(ε-caprolactone)-hydrazone-poly(ethylene glycol)-hydrazone-poly(ε-caprolactone) macrodiol (PCLH) as soft segment; l-lysine ethyl ester diisocyanate (LDI), l-lysine derivative tripeptide and 1,4-butandiol (BDO) as hard segment; and hydrazone-linked methoxyl-poly(ethylene glycol)(m-PEG-Hyd) as end-capper. Then, an extensive degradation process of the prepared pH-sensitive polyurethanes was investigated in vitro with proton nuclear magnetic resonance spectra ((1)H NMR), gel permeation chromatograph (GPC), scanning electron microscopy (SEM), and weight loss. It was found that the degradation of these polyurethanes occurred via the random hydrolytic ester cleavage along the PCL segments close to PEG segments in enzymatic solutions while the hydrazone bond in the polymer chain was more easily cleaved in acidic media, which was accelerated with decreasing pH value. Furthermore, the biocompatibility in vivo was evaluated in an intramuscular implantation model on Sprague-Dawley rats, using SEM and light microscopy. The result showed that the prepared polyurethanes can be easily degraded and the degradation products do not induce any adverse response from surrounding muscle tissues. Our work suggests that the prepared pH-sensitive polyurethanes could be promising materials as controllable biodegradable and non-cyctotoxic multifunctional carriers for active intracellular drug delivery.